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1. TITLE OF THE INVENTION 

POWER SOURCE CIRCUIT 

2. CLAIM 

• (DA power source circuit comprising: a first 

capacitor to be charged with a voltage obtained by rectify- 
ing and smoothing a voltage of an AC power source a second 

to the first c — 

ement and an inductance element- = • 

circuit for element, and a switch control 

ircuit f cr turning OFF the* ^-n-~w 

switching V ° ltaSe ValUe - turnip on the 

prescribed lower limit voltage value. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of the Invention] 

circuit foTir 6 "" inVentiM *° a power source 

rcuxt for obtains a DC power for a control circuit such 
a* a sequencer from a commercial power source. 

[Prior Art] 

Conventionally, a power source circuit of this 
type obtains a DC voltage fro, the voltage of the commer! 
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cial power source of AC 100 V. In this case, the input 
voltage has been set so as to be variable within an 
allowable range of about -15% to about -10%. However, in 
general, a control circuit such as a sequencer is not only 
supplied to meet a domestic demand, but also exported to 
various foreign countries. Thus, in order to adapt such a 
control circuit to be compatible with foreign power sources 
of 110 V, 120 V, 220 V end the like, the components used 
must be replaced and various tests must be performed as 
necessitated. Since such tasks are troublesome, it has 
been desired to solve this problem. 

[Objective of the Invention] 

In view of the above-described respects the 
present invention has been devised for the purpose of 
providing a power source circuit which can enlarge the 
allowable varying range of an input voltage from the 
commercial power source, can obtain a DC low voltage with 
a minimum loss, and is configured so as to be accommodated 
to not only domestic demands but also overseas demands. 

[Disclosure of the Invention] 

Hereinafter, the configuration according to the 
present invention will be described by way of an example 
illustrated in the drawings. Figure 1 is a circuit diagram 
showxng the entire configuration of the power source 
circuit in an example of the present invention, and 
Figure 2 is a circuit diagram of the principal section 
thereof. As shown in Figure 1, the AC input voltage from 
a commercial power source 1 is reduced by a power trans- 
former 2, full-wave rectified by a diode bridge 3 and then 
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charged in a capacitor c„. The charging voltage of the 

22TI 'I" Char9Sd int ° 3 A via a switching 

elegant 6 (the ON/OP F states of which are controlled by I 
switch control circuit section 4, and an inductance e- 
lement L. The charging voltage V, (. 8 V ) of the oapaci- 

* thr^ee Ci "i POWSr ^ driVln9 ^ ln 3 

<=nree terminal regulator 6 generates a power sou™ 

voltage Vcc (. SV, for driving the a 
charging voltage of a capacitor C, (the charging voltage of 

cene ^ reS - terminil ~^ator is a series regulator 
generally used as a constant voltage circuit. Such a 
r gulator is widely availahle as an xc package, rigure 2 
switch ShOWin9 thS =°"«9uration of a 

e7 ^ Pre : re9Ula — - «- =-cuit shown in 
elect s . h tranSlstor **• 1- used as the switching 
element 5 The switch control circuit 4 is implemented as 
a hysteresis circuit including a comparator 7. The 

* V " 3 -Sistor. The cathode of 

tel 7" / i0de Z 13 "^"^ t0 the P°^«ve input 
terminal of the comperetor 7 via a resistor r. The 
Positive input terminal of the comparator 7 is also 
connected to the output terminal of the comparator 7 via 
another resistor r. Thus, the voltage applied to the 

volt K lnPUt teiminal ° f thS =°™P««°r 7 eguals a 
voltage obtained hy dividing a voltage difference between 

I 11 ™" VOlt39e S*»*«ted on the cathode of the Zener 
a-ode z and the output voltage of the comparator 7 by a 
Pair of resistors r. A voltage obtained by dividing the 
charging voltage of the capacitor c, by the resistors R, and 
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R 2 is applied to the negative input terminal of the 
comparator 7. The operating voltage of the comparator 7 is 
supplied from the capacitor C 0 . When the output of the 
comparator 7 reaches the H level, a transistor Tr 2 is 
turned ON and the transistor Tr x is also turned ON via base 
current flowing through a resistor r b . On the other hand, 
when the output of the comparator 7 reaches the L level] 
the transistor Tr 2 is turned OFF and the transistor Tr, is 
also turned OFF. it is noted that when the output of the 
comparator 7 is at the H level, the upper limit value of 
the voltage thereof is limited to the base-emitter volt- 
age V BE (= 0.7 V) of the transistor Tr 2 . The pre-regulator 
circuit shown in Figure 2 has a very simple circuit 
configuration utilizing the hysteresis characteristics of 
the comparator 7. That is to say, the feature of the 
circuit according to the present invention lies in setting 
a ripple voltage and circuit constants, unlike a 
conventional variable frequency or constant frequency 
switching regulator having a variable duty ratio. 

Hereinafter, the operation of this circuit will 
be described with reference to Figure 3. Figure 3(a) shows 
the variation of the charging voltage V„ of the capaci- 
tor c x . In Figure 3(a), denotes a ripple voltage and V ra 
and Vrl denote the upper limit value and the lower limit 
value of the charging voltage V R of the capacitor C lt 
respectively. Figure 3(b) shows the variations of the 
voltage applied to the positive input terminal of the 
comparator 7, in which Vh denotes the higher applied 
voltage and VI denotes the lower applied voltage. In the 
circuit shown in Figure 2, in the period after the power is 
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supplied and until the voltage V, reaches the voltage V 
shown in Figure 3, the transistor Tr x is conductive (i.e " 
xn the ON state). When the voltage V. reaches the volt- 
age v., the output of the comparator 7 becomes low, so that 
the transistor Tr 2 is turned OFF and the transistor Tr, is 
also turned OFF. While the transistor Tr, is OFF, power is 
supplied from the capacitor C, to a load. Thus, the charge 
m the capacitor C, is discharged and the voltage V. becomes 
low. At this time, the voltage VI is being applied to 
the positive input terminal of the comparator 7. When the 
charging voltage V, of the ' comparator 7 reaches the 
voltage V tt , the capacitor 7 is turned OFF, the transis- 
tor Tr 2 is turned ON and the transistor Tr a is also turned 
ON. As a result, the capacitor C, is charged again from 
the capacitor C 0 . At this time, the voltage Vh is being 
appHed to the positive input terminal of the comparator 7 
Thereafter, when the charging voltage V, of the capacitor C 
reaches the voltage V ra , the transistor Tr x is turned OF F ° 
aga^n. m this way, every time the voltage V, reaches the 
voltage V,, or the transistor Tr, is turned ON /OFF, as 

shown in the waveform chart in Figure 3. 

Hereinafter, a method for setting the respective 
constants of the circuit shown in Figure 2 will be de- 
scribed. First, v. is set so as to satisfy the following 
equation. a 

Ri VZ-VCE VZ 
— VBL = - • r+VC£*=- 



Ii>+Hi 2r 2 



where V CT is an output voltage at the open collector of the 
comparator 7 and is approximately equal to zero, and V x is 
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a Zener voltage of the Zener diode z. The voltages V! and 
Vh. are given by the following equations. 



V « T r +VCB - 

2r 2 

v . Vz-voe 

Vh 35 — - r + Vbe 

-2 r 

-^l +0 . 7 .U + o ;I 

2 2 2 



when J" " b — ^«er voltage of the transistor Tr 

when the output of the comparator 7 is at the H level and 
« appro *i mately equal to 0.7 V. The rip ple voltage Vrp 
".ay be oaloulated based on the following equation. 

Moreover, the constants of the inductance ele- 
f olio * 3 " PaCit0r Cl bE d «^^ed based on the 

LIT 9 Where V « iS 8 Ch ~^9 voltage of the 

capacxtor c„; t, is an ON time period of the transistor Tr • 
t, xs an. OFF time period of the transistor Tr,; I is 
current flowing through the inductance element L while' the 
transrstor Tr, is ON; I. ls a load current; z ■ 

tor c T 10 18 3 CUrrSnt "-^ through the capaci- 
tor C,; and P, is the wattage of the load. 
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1 i 

-Li' +-C, (Vh*-VO 
t»- 1 _ , C. , 

(4) 

11 +t ' (5) 

I - It +I C > 



Based on equations (1) and (2) among the above 
equations, the ON time period t x of the transistor Tr, can 

ace", ^ ^ l03d *• iS determined in 

accordance with the wattage P. of the load, in this case 
since the voltage V B is a rectified and smoothed output of 
the transformer 2, a voltage V, corresponding to the 
max imum value of the input voltage is determined and then 
the duty ratio at this voltage is set at 1/2. That is to 
say, the load current I, is calculated from equations (2-) 

through (4) under the condition t - t ' m„ 

vaj.tj.on x x - t 2 . Moreover, the 

value of L is set based on equation (1), and t, is obtained 
from equation (1). The value of c, is set based on 
rr;.' 2 '' . bv setting !.„ . lp . 1/2 based 

on equation (5). the current cepaoitanoe of the transis- 
tor Tr, and the induotanoe element L is obtained. In the 
Power souroe cirouit having the above-described configura- 
tion, the operation can be guaranteed at input voltages 
ranging fron, about AC 85 V to about 150 V. Thus, the power 
source circuit of the present invention can meet both 
domestic demands and overseas demands that require differ 
ent power source voltages. 

[Effect of the Invention] 

The power source circuit of the present invention 
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has the above-described configuration and includes: a first 
capacitor to be charged with a voltage obtained by rectify- 
ing and smoothing a voltage of an AC power source; 
a second capacitor connected to the first capacitor via a 
switching element and an inductance element; and a switch 
control circuit for turning OFF the switching element when 
a charging voltage of the second capacitor reaches a presc- 
ribed upper limit voltage value and for turning ON the 
switching element when the charging voltage reaches a 
prescribed lower limit voltage value. Thus, even when the 
charging voltage of the first capacitor greatly varies 
because of large variations of the commercial power source 
voltage in a wide range, the charging voltage of the second 
capacitor varies between the prescribed upper and lower 
limit voltage values which have been determined by the 
switch control circuit. Thus, the power source circuit of 
the present invention can be used in a wide voltage range 
and can advantageously meet both domestic demands and 
overseas demands requiring different power source voltages 
Furthermore, according to the present invention, since the 
current limiting element serially connected to the switch- 
ing element is an inductance element, the loss caused 
during the current limitation can be reduced to a low 
level, and the amount of generated heat can also be 
advantageously reduced. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a circuit diagram showing an example 
of the power source circuit according to the present 
invention; Figure 2 i s . circuit d±agram ^ ^ 
principal section thereof; and Figure 3 is a diagram 
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illustrating the operation thereof. 

1: commercial power source; 2: voltage step down 
transformer; 3: diode bridge; 4: switch control circuit; 6: 
switching element; L: inductance element; and C x and C 2 : 
capacitors. 
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